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(54) MAGNETIC RECORDING MEDIUM AND MAGNETIC STORAGE DEVICE 

(5 7) Abstract: 

PURPOSE: To decrease disk noises at a high recording density by forming Co-Cr- Ta 
alloy films having a crystalline structure of a hexagonal closed-packed structure as, for 
example, ferromagnetic layers after formation of nonmagnetic ground layers on a 
substrate and forming Co-Cr-Ta alloy intermediate regions which have the crystalline 
structure of likewise the closed-packed hexagonal structure and are mainly paramagnetic 
on the surfaces of these alloy films, then further forming Co-Cr-Ta magnetic layers 
which are ferromagnetic thereon. 

CONSTITUTION: The metallic ground surface layers 12, 32 consisting of thin fihns of 
a Cr system, etc., are provided on the substrate 1 1 consisting of tempered glass, etc., and 
the ferromagnetic layers 13, 33 of the Co-Cr-Ta alloy fihns having the closed-packed 
hexagonal structure are formed adjacent thereto. The intermediate regions 14, 34 of the 
Co-Cr-Ta alloys which have the crystalline structure of likewise the closed-packed 
hexagonal structure and are mainly paramagnetic are formed on the surfaces thereof 
Further, the magnetic Co-Cr- Ta layers which are ferromagnetic are formed thereon, by 
which the disk noises at the high recording density are decreased. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by conq)uter. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The magnetic-recording medium by which the laminating of a nonmagnetic substratum layer and the thin film alloy 
magnetic layer which makes cobalt Co a principal component is carried out one by one on a substrate, it is low, and Cr 
concentration is high, and Co concentration is characterized by the field which is mainly paramagnetic material being by 1 field 
**** in the orientation of a thickness within this magnetic layer between the fields where Co concentration is high. 
[Claim 2] The magnetic-recording medium by which the laminating of a nonmagnetic substratum layer and the thin film alloy 
magnetic layer which makes Co a principal component is carried out one by one on a substrate, it is low, and Cr concentration is 

high, and Co concentration is characterized by the field which is mainly paramagnetic material being by uvo or more lields " " 

^WIEe orientation of a thickness within this magnetic layer between the fields where Co concentration is high. 
[Claim 3] The claim 1 characterized by being in the status in which the field which is the aforementioned paramagnetic material 
was isolated in the shape of [ discontinuous ] an island within the film surface, or a magnetic-recording medium given in 2. 
[Claim 4] The claim 1 characterized by the aforementioned nonmagnetic substratum layer consisting of a thin film which makes 
Cr or Cr a principal component, or a magnetic-recording medium given in 3. 

[Claim 5] The claim 1 characterized by tiie values of the residual magnetization Br of the aforementioned magnetic layer and the 
product of thickness t being below 400G and mum more than lOOG and mum, or a magnetic-recording medium given in 4. 
[Claim 6] The claim 1 characterized by the values of the residual magnetization Br of the aforementioned magnetic layer and the 
product of thickness t being below 280G and mum more than 150G and mimi, or a magnetic-recording medium given in 4. 
[Claim 7] Magnetic storage characterized by writing the magnetic-recording medium of a publication in the claim 1 or 6 with at 
least one or more sheets and the magnetic head for read-out using the magnetoresistance effect, and coming to combine the 
inductive head of business. 

[Claim 8] Magnetic storage characterized by coming to combine the claim 1 or a magnetic-recording mediimi given in 5 with at 
least one or more sheets and an inductive head. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the thin fihn magnetic-recording medium and magnetic storage which were 
especially excellent in the low noise and the high recording density property about the magnetic storage which used a thin fihn 
magnetic-recording medium and this. 
[0002] 

[Prior art] As a material of the medium in which a high-density record is possible, that by which Co alloy layer was formed on 
the pure Cr layer, the Co-nickel-Pt system thin film, etc. are proposed, and the part is put in practical use. The Co-Cr-Ta system 
thin film is used as indicated as a Co alloy magnetic film by eye ********** _ ^j^^ \22 pages (IEEE Trans. Magn.) of the 
transaction-on ****** 23rd volume (1987) tex. 

[0003] Moreover, a magnetic layer raises a regeneration output further using the thin film mediimi of multilayer structure, and 
the motion which is going to attain high recording density-ization also has it (a publication-number 173313 [ one to ] official 
report, publication-number 217723 [ one to ] official report). To be sure by carrying out the laminating of a magnetic layer and 
the non-magnetic layer, the enhancement in an output can expect with Co base alloy and the Co-Pt alloy containing nickel. 
[0004] However, like a publication in a publication-number 283016 [ three to ] official report, by these mediums, in order the 
noise and bit shift which are considered to originate in the transition region between the contiguity bits at the time of a record are 
large and to attain much more high recording density-ization compared with the conventional applied type medium, properties, 
such as a noise and a bit shift, needed to be raised. From such a background, the magnetic-recording medium which comes to 
repeat a Co-Cr-Ta system magnetic thin fihn and Cr system thin film non-magnetic layer by turns is proposed. 
[0005] In addition, like [ when a Co-Cr-Pt alloy is used as a material of a magnetic layer ] a publication (eye ********** _ and 
the 2706 pages (IEEE Trans. Magn.) of the transaction-on ****** 26th volume (1990) tex), when thickness of the magnetic thin 
film which it comes to repeat by turns is fixed, it is also shown clearly by making the number of nonmagnetic interlayers increase 
that a noise decreases. 
[0006] 

[Object of the Invention] However, by the medixmi by the conventional technique, since it will be necessary to form a 
nonmagnetic metal interlayer, you have to form much more Cr system thin film nonmagnetic interlayer and the much more 
magnetic layer fiirther at least after forming a nonmagnetic substratum layer and a magnetic layer. Therefore, the crystallinity of 
an up magnetic layer fell by formation of the nonmagnetic interlayer from whom the crystal structure is different, and there was a 
fault that a static magnetism property deteriorated. Moreover, the limitation was in the reduction of the medium noise in high 
recording density, and the magnetic storage using those mediums had a constraint in large capacity-ization per unit volume. 
[0007] 

[The means for solving a technical problem] this invention aims at offering high power and the medium of a low noise, without 
degrading the crystallinity of an up magnetic layer, and a static magnetism property. That is, as a ferromagnetic layer after 
forming a nonmagnetic substratum layer on a substrate, the crystal structure formed the Co-Cr-Ta alloy layer which takes a 
hexagonal close packed structure, and similarly the crystal structure took the hexagonal close packed structure on the front face, 
and mainly formed the further ferromagnetic Co-Cr-Ta magnetic layer in it after forming the Co-Cr-Ta alloy staging area of a 
paramagnetism. Thus, the crystal structure is the same and this invention is attained by using the staging area of a paramagnetism 
by removing the non-magnetic metal interlayer process that the conventional crystal structures differed. The staging area of the 
aforementioned paramagnetism does not necessarily need to be a continuity layer, and even if it is in the status isolated in the 
shape of [ discontinuous ] an island in the field, the technical probrem which this invention tends to solve is attained. It is 
desirable to use the substratum layer which consists of a thin film which makes a principal component a nickel-P thin film, Cr, or 
Cr as the aforementioned nonmagnetic substratum layer. 

[0008] the field whose Co concentration it is a magnetic-recording medium in this invention, and it is low, and Cr concentration 
is high, and is mainly paramagnetic material within a magnetic layer between the fields where Co concentration is high ~ the 
orientation of a thickness ~ 1 field although the medium which carried out the laminating like can also reduce a medium 
noise con^ared with the conventional record medium the field whose Co concentration it is low, and Cr concentration is high, 
and is mainly paramagnetic material between the fields where Co concentration of a magnetic layer is high — the orientation of a 
thickness ~ two or more fields **** ~ the medium which repeated the laminating like has reduced the medium noise further 
Then, since the magnetic storage which has a magnetic-recording medium using this invention reduced the medium noise in the 
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magnetic-recording medium, the S/N ratio became good and its performance improved rather than the conventional magnetic 
storage. 

[0009] The magnetic-recording mediimi using this invention was able to obtain the enhancement in an S/N ratio from the former 
to the combination with the inductive head used for a record/regeneration to the magnetic head prepared in magnetic storage. 
Furthermore, it was able to write in with the magnetic head for read-out using the magnetoresistance effect, and the magnetic 
storage whose S/N ratio improved was able to be obtained also in the combination with record/regeneration discrete-type 
magnetic head which comes to combine the inductive head of business. 

[0010] Moreover, when the value of the residual magnetization Br of the aforementioned magnetic layer [G] and the product of 
thickness t [mum] uses for a magnetic recording medium the medium which has a value below 400G and mum more than lOOG 
and mum, it can write in with the magnetic head for read-out using the magnetoresistance effect, and the magnetic storage whose 
S/N ratio improved can be obtained also in the combination with the magnetic-recording medium by which record/regeneration 
discrete-type magnetic head which comes to combine the inductive head and this invention of business were applied. The 
direction at the time of using for a magnetic recording medium the medium which furthermore has a value below 280G and mimi 
from the former more than 150G and mum to the inductive head used for a record/regeneration was able to obtain the 
enhancement in an S/N ratio more. 
[0011] 

[Operation] this invention person found out that Cr concentration could decrease the medium noise at the time of record 
regeneration in a 1 field ******** magnetic-recording medium at least in the field which is mainly paramagnetic material highly 
between magnetic layers. It is thought that this is because a magnetic interaction can be reduced. Therefore, a nonmagnetic 
substratum layer and the thin fihn magnetic layer which makes Co a principal component are formed one by one on a substrate. 
Between the fields where Co concentration in this magnetic layer is high, it is low, and Cr concentration is high, and Co 
concentration the field which is mainly paramagnetic material in the orientation of a thickness 1 field ******** structure It is 
very effective in the reduction in the noise of a magnetic-recording medium, and it was thought that it was effective also to the 
magnetic recording medium which has the magnetic-recording medium which consists of the above-mentioned structure further. 
Between the fields where Co concentration of a magnetic layer is still high, Co concentration is low, and Cr concentration is 
high, a magnetic interaction reduces the field which is mainly paramagnetic material in the orientation of a thickness also in two 
or more fields ******** structure in the orientation of a thickness, the medium noise at the time of record regeneration is 
reduced much more, and that an effect is in large capacity-ization of a magnetic recording medium also found out. When this 
effect mainly also forms the layer of a paramagnetism, it is considered because the magnetic interaction between ferromagnetic 
layers can be reduced. 

[0012] In case the field which is mainly paramagnetic material is formed, two kinds of staging areas can mainly be formed by 
adjusting Cr conq50sition in Co alloy. For exanqile, when a Co-23at.%Cr alloy layer is formed on the thin fihn formation 
conditions (1) as [ a Co-25at.%Cr alloy layer is paramagnetic material ], the layer with which a ferromagnetic and paramagnetic 
material were intermingled can be formed. Compared with thin film formation conditions (1), the volume ratio of a 
ferromagnetic with low Cr concentration tended to become higher compared with membranous mean con^osition by raising 
substrate temperature or reducing the discharge-gas pressure at the time of thin fihn formation. It was enabled to reduce the 
magnetic interaction of the up magnetic substance and the lower magnetic substance by making paramagnetic material and a 
ferromagnetic live together, or changing the rate through such a staging area that mainly consists of paramagnetic material, the 
inclination that the rate in which a ferromagnetic exists according to such staging-area formation conditions changes — Co-Cr ~ 
duality - it was the same, when it was not limited to a system and the 3rd element of number atom % was added In consideration 
of the mismatching of a grid, staging-area composition of the composition doubled with the atomic size which the lower 
magnetic layer averaged can choose. 

[0013] On tiie other hand, when the Co-30at.%Cr alloy layer with high Cr composition was formed on thin fihn formation 
conditions (1) compared with Co-25at.%Cr, the layer which consists of a crystalline substance of a paramagnetism and a 
nonmagnetic amorphous substance was intermingled. Compared with thin fihn formation conditions (1), by reducing substrate 
temperature or making the discharge-gas pressure at the time of thin film formation increase For example, "sputtering 
phenomenon, the University of Tokyo publication meeting, 1984, Kmbara ** work, Although the "self-shadow effect" was 
produced like a publication in 181 pages" and the amorphous rate increased compared with paramagnetic material, when forming 
an up magnetic layer, the magnetic interaction of the up magnetic substance and the lower magnetic substance could be reduced 
by reducing a discharge-gas pressure. 

[0014] The ground using the substratum layer which consists of a Cr system thin film as the aforementioned nonmagnetic 
substratum layer is for carrying out high orientation of the easy axis of the magnetization layer within a field continued and 
formed on this to field inboard. In case it reproduces using the magnetic head for read-out using the magnetoresistance effect, the 
values of the residual magnetization Br of the aforementioned magnetic layer [G] and the product of thickness t [mum] of the 
medium by this invention need to be below 280G and mum more than 150G and mum more preferably below 400G and mum 
more than lOOG and mum. This ground is for obtaming high S/N. When the value of the product of a residual magnetization Br 
and thickness t carries out to more than 400G and mum, S/N falls. On the other hand, when the values of the product of thickness 
t and the residual magnetization Br are below lOOG and mum, an output will decline. 

[0015] In case it reproduces using an inductive head, the values of the residual magnetization Br of the aforementioned magnetic 
layer [G] and the product of thickness t [mum] of the medium by this invention need to be below 400G and mum more than 
300G and mum more preferably below 400G and mum more than lOOG and mum. It is based on an output declining that the 
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values of the residual magnetization Br of the aforementioned magnetic layer [G] and the product of thickness t [mum] are more 
than lOOG and mum, when the values of the product of thickness t and the residual magnetization Br are below lOOG and mum. 
[0016] 

[Example] The following exan:q)les explain this invention. 

[Example 1] drawing 1 is the cross section showing the magnetic-recording medium in one example of this invention. In drawing 
1_ 1 1 Substrates, such as tempered glass, plastics, and an aluminium alloy that carried out nickel-P plating, 12 and 32 nickel-P, 
Cr, Mo and W, Cr-Ti, Cr-Si, Metal-substrate layers, such as Cr-W, and 13 and 33 Co-Cr-nickel, Co-Cr-Ta, Co-Cr-Pt, Co-Cr-Ti, 
Co-Cr-Zr, Co-Cr-Hf, Lower magnetic layers, such as Co-nickel-Zr, Co-nickel-Ta, and Co-nickel-Cr-Ti, 14 and 34 are compared 
with the lower magnetic layers 13 and 33. The field where Cr concentration is high in dominance and where Co concentration is 
low, 36 are a protection layer which consists of 15, up magnetic layer [ with 35 / same / as 13 and 33 ], 16 andC, B, and B4C, 
Si-C, Co304, Si02, Si3N4, W-C, Zr-W-C, and W-Mo-C-nickel etc. In addition, the diameters of the disk which can attain this 
invention are disks, such as 10,8, 10.5, 9.5, 6.5, 5.25, 3.5, 2.5, 1.8, and 1.3, 1.0, etc, inches, and especially configurations, such 
as an outer diameter of a disk, are not limited. 

[0017] Aforementioned each class is formed like the example shown below. After giving nickel- 1 2 wt.%P plating with a 
thickness of 20 micrometers to both sides of the aluminium alloy disk substrate 1 1 which contains magnesium with the diameter 
of 130mm, a bore [ of 40mm ], and a thickness of 1.9mm 4%, the slot where the shape of a concentric circle is ahnost detailed is 
formed in this plating side. For this reason, center line average side granularity was ground so that it might be set to lOnm, and it 
ground the nickel- 1 2 wt.%P plating thickness so that it might be set to 15 micrometers, if it is the structure where adhesion of a 
head is avoidable even if the orientation of a slot of a texture is the manipulation which carried out eccentricity not only in the 
circumferencial direction, although this kind of surface treatment is generally called the texture manipulation, even if it will form 
a thin film record medium on this substrate ~ electromagnetism — it is satisfactory in any way on the transfer characteristic 
[0018] 50nm spatter of the nickel-P which serves as the substratum layers 12 and 32 after washing xeransis in these substrates 
using the single- wafer-processing **** equipment using DC magnetron cathode was carried out by thickness, 12nm of the 
Co-15at.%Cr-8at.%Pt layers which serve as the lower magnetic layers 13 and 33 further was formed, and 0.5nm of the 
Co-20at.%Cr-4at.%Ta alloy staging areas 14 and 34 was formed in this magnetic layer front face. Besides, 12nm of the Co-Cr-Pt 
layers of the same con^osition as 13 and 33 was formed as up magnetic layers 15 and 35, and C layer was formed as protection 
layers 16 and 36. Lubricant, such as a perfluoro alkyl polyether, was made to adhere on this C protective coat. 
[0019] As a result of producing the cross-section flake of this disk and observing by the transmission electron microscope, as 
shown in drawing 2 , staging areas 14 and 34 not necessarily also had not a continuity layer but the island-like fraction, or the 
separated fraction, and partially, the lower magnetic layers 13 and 33 and the up magnetic layers 15 and 35 touched, and they 
had the fraction which is carrying out the crystal growtii. Therefore, in drawing 1 and drawing 2 , although representation has 
accomplished like the layer status that staging areas 14 and 34 have the boundary separated clearly, the status that it does not 
dissociate clearly in the actual invention in this application is also included. 

[0020] Protective coat C / magnetic layer (Co-15at.%Cr-8at.%Pt) / substratum layer Cr medium which formed the [example 1 of 
con^arison] magnetic film by the monolayer were formed, and the comparison of [an example 1] and a property was performed. 
[002 1 ] The magnetic recording medium with which this invention is applied here is explained using drawing 4 and drawing 5 . 
Drawing 4 is the schematic diagram of the magnetic recording medium which performs informational record/regeneration to the 
magnetic disk which is the magnetic-recording medium obtained by this invention, i.e., a magnetic disk unit. Two or more 
magnetic disks 101 are being fixed to the spindle 105, when a spindle 105 drives, where abbreviation sealing is carried out inside 
a magnetic disk unit 100, high-speed rotation is carried out, and writing/read-out of a magnetic information are performed by the 
magnetic head 102. By the rotary actuator 103, the magnetic head 102 positions to the recordable field of a magnetic disk 101. 
Drawing 5 is a schematic diagram showing the relation of the magnetic disk and the magnetic head to which this invention was 
applied. The magnetic head 3 shown in drav^ng 5 is magnetic head which has the head for a record 200, and the head for 
regeneration 300. The head for a record 200 is an equal in general conventionally v^th the inductive mold thin film magnetic 
head used for the purpose of both a record and regeneration. A magnetic circuit can be constituted from a magnetic layer of the 
up magnetic core 201, the lower magnetic core 204, the magnetic gap 206, and a magnetic-recording medium, and the current 
which flows in the electric conduction coil 203 can perform record/regeneration to a magnetic disk 207. In this exanq)le, it used 
for records only. The head for regeneration 300 is the magnetoresistance-effect type magnetic head which used the 
magnetoresistance effect. The head for regeneration 300 which is the magnetoresistance-effect type magnetic head detects 
resistance change of the magnetoresistance-effect element 303 which changes with change of a magnetic field as a regeneration 
output. The up shield layer 301 and the lower shield layer 304 intercept the excessive magnetic field to the 
magnetoresistance-effect element 303 through the nonmagnetic insulator layer 302. Through the nonmagnetic insulating layer 
205, on the head slider substrate 305, the laminating of the head for regeneration 300 and the head for a record 200 of the 
magnetic head 102 in this exan^le is carried out one by one, and they are formed. 

[0022] then, the head which applied the magnetic-recording medium formed in [the example 1] and the [example 1 of a 
comparison] to the above-mentioned **** magnetic disk unit, and used the magnetoresistance effect - electromagnetism - the 
transfer characteristic was evaluated Consequently, the size of the solitary- wave regeneration output of the medium formed in 
[the example 1 of a conparison] was equivalent to the size of the solitary- wave regeneration output formed in [the example 1]. 
On the other hand, when a signal was recorded by the same recording density in the medium formed in [the example 1 of a 
con^arison], the disk noise was large 25% compared with the disk noise formed in [the example 1]. 
[0023] After giving nickel- 1 2 wt.%P plating with a thickness of 20 micrometers to both sides of the aluminium alloy disk 
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substrate 1 1 which contains magnesium with the [example 2] diameter of 130mm, a bore [ of 40mm ], and a thickness of 1 .27mm 
4%, the same texture manipulation as [an example 1] was given. 

[0024] This substrate was formed with single-wafer-processing **** equipment after washing xeransis, Cr was formed by 50imi 
in thickness as substratum layers 12 and 32, further, as lower magnetic layers 13 and 33, 13nm of Co-llat.%Cr-4at.%Ta layers 
was formed, and 4nm of the Co-21at.%Cr-4at.%Ta staging areas 14 and 34 was formed in this magnetic layer front face. Then, 
further, as up magnetic layers 15 and 35, 13nm of the Co-1 lat.%Cr-4at.%Ta layers of the same composition as 13 and 33 was 
formed, and C layer was formed as protection layers 16 and 36. The thickness of C protection layer could be 30nm. Lubricant, 
such as a ********** amine, was made to adhere on this C protective coat. 

[0025] After giving nickel- 1 2 wt.%P plating with a thickness of 20 micrometers to both sides of the aluminium alloy disk 
substrate 1 1 which contains magnesium with the [exanple 2 of con^arison] diameter of 130mm, a bore [ of 40mm ], and a 
thickness of 1 ,27mm 4%, the same texture manipulation as an example 1 was given. 

[0026] This substrate was formed with single-wafer-processing **** equipment after washing xeransis, Cr was formed by 50nm 
in thickness as substratum layers 12 and 32, and 4nm of normiagnetic Cr interlayers was immediately formed by thickness, 
without a Co-1 lat.%Cr-4at.%Ta layer oxidizing a front face after 13nm formation as lower magnetic layers 13 and 33 further. 
Furthermore, continuously, as up magnetic layers 15 and 35, 13nm of the Co-1 lat.%Cr-4at.%Ta layers of the same composition 
as 13 and 33 was formed, and C layer was formed as protection layers 16 and 36. The thickness of C protection layer could be 
30nm like [the exanple 2]. Lubricant, such as a ********** amine, was made to adhere on this C protective coat. The value of 
the coercive force measured with the oscillating-type magnetometer about these cascade screens was decreasing to 1 lOOOes, 
when a nonmagnetic Cr staging area was prepared to having been 1460Oes by the cascade screen indicated in [the example 2]. 
[0027] Thickness formed the alloy (Cr-Ti) substratum layers 12 and 32 like [the example 1] for the [example 3] diameter of 3.5 
inches on the glass disk 1 1 which is 0.8mm. When having formed 20nm of magnetic layers 13 and 33, 4rmi of staging areas 14 
and 34 was formed for a Co-15at.%Cr-8at,%Pt alloy and 20nm of magnetic layers 15 and 35 was formed for a 
Co-23at.%Cr-4at%Ta alloy, the Co-1 Oat. %Cr-4at%Ta alloy was used, and also the magnetic-recording medium was formed like 
the example 1 . 

[0028] As a magnetic layer given in [the example 3 of a comparison], and the [example 3], prepared 4nm of nonmagnetic Cr 
interlayers instead of the Co-25at.%Cr-4at%Ta alloy staging area after forming 13 and 33, and magnetic layers 15 and 35 were 
formed after that, and also the magnetic-recording medium was formed like [the example 3]. The sample of Smm angle was 
started from these disks, the theta-2theta scanning was performed by the X-ray diffractometer, and crystallinity was evaluated. 
Consequently, by the sample produced in [the example 3], compared with the san^le which 110 diffraction integrated intensity 
of Co alloy magnetic layer which takes an hep stmcture produced in [the example 3 of a comparison], it was large 1.8 or more 
times, and it became clear that the crystallinity of an up magnetic layer is also inq^rovable by using the staging area which takes 
the same crystal structure as a ferromagnetic. 

[0029] [Example 4] drawing 3 is the cross section of the magnetic-recording medium in other examples of the invention in this 
application. As shown in drawing 3 , in-line spatter equipment is used, on the glassy-carbon substrate 1 1 by the DC magnetron 

%Cr-2at,%Ta layer with a diickness of 0.5nm was continuously formed for the 
with a thickness of 9nm as staging areas 14 and 34 after formation as Cr substratum layers 12 and 
and lower magnetic films 13 and 33. 
[0030] As magnetic layers 24 and 25 of the still same thickness as the lower magnetic layers 13 and 33, then, a 
Co-12at.%Cr-2at.%Ta layer. As stagin g areas 14 and 3 4, the Co- 1 2at.% Cr-2at.%Ta la yer was formed after formi ng a 
C o-23at.%Cr-2at. %Ta layer with a Sickness of O.SnnTas up magnetic layers 1:> and 35 of the still same thickness as the lower 
magnetic layers 13"HS31S37 and C layer was formed as protective coats 16 and 36. 

[0031] and also it changed the thiclaiess of a medium so that the value of the thickness of the magnetic layer used for the medium 
given in [an example 5] and the [example 1] and the product of a residual magnetization might take the value of 360G and mum 
~ [an example 1] ~ the same — carrying out ~ an inductive head — using — electromagnetism — the transfer characteristic was 
evaluated With die magnetic disk unit shown in drawing 4 , and the same equipment, the regeneration section in the magnetic 
head 102 used the magnetic head of an inductive mold. Consequently, although the solitary- wave regeneration output did not 
change conpared with the case where a magnetic layer is formed as a monolayer in the medium given in this example, when a 
signal was recorded by the same recording density, the disk noise was reduced about 22%. 

[0032] As this magnetic-recording medium was shown in drawing 5 , the high-density magnetic recording of 70 or more kFCIs 
was realizable by using the magnetic head which combined the magnetoresistance-effect type magnetic head and the inductive 
mold magnetic head. 

[0033] By using the magnetic-recording medium in the example of above some, the magnetic recording medium of high 
recording density can be obtained compared with the magnetic-recording medium which has the conventional multilayer. 
[0034] 

[Effect of the invention] A reduction of the disk noise in high recording density is enabled, without degrading a static magnetism 
property and crystallinity. Moreover, S/N was able to offer good mass magnetic storage using the magnetic-recording medium of 
this invention. 
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(54) MAGNETIC RECORDING MEDIUM AND 
MAGNETIC STORAGE DEVICE 

(57) Abstract: 

PURPOSE: To decrease disk noises at a high recording 
density by forming Co-Cr- Ta alloy films having a 
crystalline structure of a hexagonal closed-packed 
structure as, for example, ferromagnetic layers after 
formation of nonmagnetic ground layers on a substrate 
and forming Co-Cr-Ta alloy intermediate regions which 
have the crystalline structure of likewise the 
closed-packed hexagonal structure and are mainly 
paramagnetic on the surfaces of these alloy films, then 
further forming Co-Cr-Ta magnetic layers which are 
ferromagnetic thereon. 

CONSTITUTION: The metallic ground surface layers 12, 
32 consisting of thin films of a Or system, etc.. are 
provided on the substrate 11 consisting of tempered 
glass, etc., and the ferromagnetic layers 13, 33 of the 
Co-Cr-Ta alloy films having the closed-packed hexagonal 
structure are formed adjacent thereto. The intermediate 
regions 14, 34 of the Co-Cr-Ta alloys which have the 
crystalline structure of likewise the closed-packed 
hexagonal structure and are mainly paramagnetic are 
formed on the surfaces thereof. Further, the magnetic 
Co-Cr- Ta layers which are ferromagnetic are formed 



thereon, by which the disk noises at the high recording 
density are decreased. 
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